PTS

Laborataries, Ing,

8100 Secura Way « Sanla Fe Springs, CA 90670
Telaphona (562) 347-2600 = Fax (662) 807-3610

September 27, 2011

Pamela Moss

Shaw E & |

7604 Technology Way, Suite 300
Denver, CO 80237

Re: PTS File No: 41655
Physical Properties Data
KAFBBFF, 667917

Dear Ms. Moss:

Please find enclosed report for Physical Properties analyses conducted upon samples received
from your KAFBBFF; 667917 project. All analyses were performed by applicable ASTM, EPA, or
APl methodologies. An electronic version of the report has previously been sent to your attention
via the internet. The samples are currently in storage and will be retained for thirty days past
completion of testing at no charge. Please note that the samples will be disposed of at that time.
You may contact me regarding storage, disposal, or return of the samples.

PTS Laboratories appreciates the opportunity to be of service. If you have any questions or
require additional information, please contact Rachel Spitz at (562) 347-2504.

Sincerely,
PTS Laboratories

Michael Mark Brady, P.G.
District Manager

Encl.
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PTS Laboratories

PTS File No: 41655
Client: Shaw E & |

PHYSICAL PROPERTIES DATA - DRAINAGE (EFFECTIVE) POROSITY

PROJECT NAME:  KAFBBFF

PROJECT NO: Ge7o7
METHODS: Mod. ASTM D425 Mod. ASTM D425

SAMPLE TOTAL EFFECTIVE

SAMPLE DEPTH, ORIENTATION ANALYSIS POROSITY, POROSITY,
D, ft. (1) DATE %\b %\b
106107-515 MIA R 20110919 325 27.5
106105-483 N/A R 20110919 31.3 18.0
106083-477 MIA R 20110819 36.2 29.0
106035-475 N/A R 20110919 38.7 31.9

(1) Sample Orlentalion: H = horlzontal; ¥ = vertlcal; R = remald; Vb = Bulk Volume




PTS File No:
Client;

41655
Shaw E & |

PTS Laboratories

PHYSICAL PROPERTIES DATA - HYDRAULIC CONDUCTIVITY

PROJECT NAME: KAFBBFF
PROJECT NO: GBTOMT
METHODS: AP| RP 40; EPA 9100
25 PSI CONFINING STRESS
EFFECTIVE (2,3) HYDRALLIC
SAMPLE DEPTH, SAMPLE PERMEABILITY TO WATER, CONDUCTIVITY (2,3),
10, It ORIENTATION (1) milldarcy CITY'S

106107-515 NiA R 2343 2.28E-03
106105-483 NI R 43.6 4.20E-05
106083-477 NI A, R 3692 3.65E-03
106035-475 NI R 1263 1.21E-03

(1) Sample Orlentation: H = horizontal, V' = vertical; R = remald
(2) Nalive State or Effective = With as-recelved pora lukds in place
(3) Parmeability to water and hydraulic conductivly measured at saturated conditions
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PT'S Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: ShawE & | PTS File No: 41655
Project: KAFBBFF Sample ID: 106107-515
Project No: 667917 Depth, ft: MNIA
Sand
Gravel coarse | medinm | e SilVClay
100
a0
L]
70 &
m g
50
40
30
20
Il 10
1 L
- 8 B 3 © 2 4 8 9 9 B8 8 R
Sieve Size " RRE E
US. | Sample [incremental] Cumulative Cumulative W:i!hi Percent greater than
Opening Phi of Sieve Waight Waight, Weight, Walght Phi Particle Size
Inches | Millimeters | Screen No. grams percent parcent ercent Value Inches  [Millimeters
0.8844 26.002 -, B4 1 0.00 0.00 0.00 & -3.25 0.3737 9,483
0.4822 12.601 -3.64 112 0.00 .00 0.00 10 -2.42 0.2111 5,363
0.3740 8,600 -3.26 am 3.68 4,80 4,00 16 -1.73 0.1308 3d.322
0.2500 6.361 -2.87 114 229 an B8.10 25 -1.07 0.0826 2.088
0.1873 4,767 -2.25 4 2.38 .24 11.34 40 -0.02 0.0400 1.015
0.1324 3.364 -1.75 &} 3.25 4.41 16.76 50 0.55 0.0269 0.684
0.0787 2.000 -1.00 10 7.50 10.18 26.93 [il4] 0.85 0.0219 0.565
0.0657 1.414 -0.50 14 5.43 7.37 33.30 75 1.28 00162 0.411
0.0394 1.000 0.00 18 5.16 7.00 40,30 B4 1.64 0.0126 0,320
0.0278 0.707 0.60 25 5.96 8,08 48.38 an 1.87 0.0100 0.255
Uy U500 1.00 L] 14.28 6.6 Hh, 08 - -] 2.4 LUy U1/
L0 b w420 1,25 au .14 win rany
[RAR L) . 354 1.50 a5 541 .44 H1.41
0.0088 0.250 2.00 i 6.73 B.13 80.54 adian, p i ! ;
0.0070 0177 2.50 BO 3.36 4.56 85.10 Median, in. 0.0269 0.0289 0.0289
00048 0.125 3.00 120 1.78 2.42 g7.52 Median, mm 0,684 0,684 0,684
0.0028 0.074 3.75 200 0.93 1.28 08,78
0.0021 0.053 4,25 270 0.35 0.47 88,25 Mean, phi -0.33 -0.05 0.15
0.0015 0.037 4,76 400 0.18 0.26 88,51 Mean, in, 0.0484 0.0408 0.0354
PAN 0.38 0,48 100,00 Mean, mm 1.254 1.032 0,800
Sorfing 2.258 1.687 1.713
Skawnaess 1.358 -0,352 -0,338
Kurtosis U184 U, Fog 1,000
Grain Size Elll:rlptll:ln Medium sand
__(ASTMUSCS Scale) | (based on Mean from Trask).
Description Retained | Welght
Gravel "HH
Coarse Sand 10 14.58
Medium Sand 40 48.13
Fine Sand ELFLJD 24.71
SiliClay <200 1.2
TOTALS 73,68 100,00 100,04 Tatal 100

L) *I'S Labaratories, Inc

Phane: (562) 907-3607

Fax; (562) B07-3610



PTS Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: Shaw E & | PTS File No: 41655
Project: KAFBBFF Sample ID: 106105-483
Project No: 667917 Depth, fi: /A
Sand
Gravel coarse | medium | Tine SilvClay

" 88 2 L~ G 4 A 8 9 B 8 8 =
Sieve Size " R K 8 i
US. Sample JIncremental] Cumulative Cumulative Welght Percent greater than
Opening Phi of Sieve Waight Waight, Waight, Weight Phi Particle Size
Inches | Millimeters| Screen No, grams percent percent percent Value Inches |l|lirllmntar|
0.0844 25.002 -4, 64 1 0.00 0.00 0.00 5 =3.40 0.4148 10.531
0.4822 12.501 -3,64 112 0.00 0.00 0.00 10 =a.01 0.3176 8.085
0.3740 8.500 -3.25 a8 4.42 8.00 8.00 16 -1.80 0.1472 a.738
0.2500 6,351 -2.87 114 2.7 4,81 1201 25 -0.22 0.0460 1.168
0.1873 4,767 -2.25 4 1.01 1.83 14,74 40 0.46 0.0287 0.728
0.1324 3,364 -1.75 i1 1.00 1.81 16,556 50 0.71 0.0241 0.812
0.0787 2.000 =1.00 10 1.38 2.50 18.05 a0 0.84 0.0205 0.620
0,0557 1.414 =0.50 14 1.16 2.10 21.15 75 1.33 00157 0,308
0.0384 1.000 0.00 18 3.85 6.97 28.12 B4 1.78 00117 0,207
0.0278 D.707 0.50 25 747 12.98 41.11 a0 2.27 0.0082 0,207
[IRERICH) (RRSTA LT 1.00 35 11.7¢ 21.41 e 42 "L} 4,44 D042 U108
e U420 1.8 a0 b.ur 1027 .64
0013 U, 454 1.60 45 4.01 .28 Y. HE I H}ﬁ“"* I #th I "EHP I W
0.0088 0.250 2,00 60 4,43 8,02 Aa7.08 aclian, p ; n .
0.0070 0177 2,60 a0 2.08 a.73 81,71 Madian, in. 0.0241 0.0241 0.0241
0.0040 0,125 3.00 120 1.41 2.55 84,26 Median, mm 0.812 0.812 0.812
0.0029 0.074 .75 200 1.27 2.30 06.56
0.0021 0.053 4.25 270 0.66 1.20 B7.75 Mean, phi 0.356 -{0,08 0.18
0.0015 0.037 4.75 400 0.40 0.72 BB.48 Mean, in. 0.0308 0.0415 0.0346
PAN 0.84 1.62 100.00 Maan, mm 0.783 1.0563 0.878
Sorting 1.713 1.827 1.919
Skewness 1.114 =0.429 -0.323
Kurlosis 1.4y U.H14 1.781
“Grain Size Description Madium sand
(ASTMAUSCS Scale) | (based on Moan from Trask)
Description Retained | Welght
Gravel H H ﬁ!
Coarsa Sand 10 4.1
Medium Sand 40 53,64
Fine Sand 200 23.87
M.{ <A 4,44
[~ TOTALS 55,22 70000 700.00 Total 700

© PTS Laboralories, Inc.

Phane: (562) 907-3607

Fax: (562) B07-3610




P'T'S Laboratories, Inc.

Particle Size Analysis - ASTM D422M

Client: Shaw E & | PTS File No: 41655
Project: KAFBBFF Sample ID: 106083-477
Project No: 667917 Depth, ft: MNfA
Sand ;
Gravel coarse | medium [ Tine SiltClay

-8 8 % v © T 2 0 8 9 9 8 B R z
Sieve Size i ﬁ E § &
u.s. Sample [Jincremental] Cumulative Cumulative Waight Percent greater than
Opening Phiof | sieve | weight | weight, | weight, Welght Phi Particle Size
Inches | Millimeters| Screen No, grams percent parcant parcent Value Inches  [Millimeters
0.0844 25.002 -4, 64 1 0.00 0.00 0.00 § -4.18 0. 7165 18,173
0.4822 12.801 -3,.64 12 1312 16.16 16.18 10 -3.72 0.5200 13.200
0.3740 B.500 -3.28 38 0.00 0.00 156.18 16 =308 0.3278 8,327
10,2500 6.361 -2,67 1/4 2.21 2.55 17.72 25 -1.86 0.1428 3.630
0.1873 4,767 -2.25 4 3.04 3.51 21,23 40 -0.75 0.0664 1.686
0.1324 3.364 -1.75 6 4,18 4,83 26,08 50 -0.18 0.0448 1.133
0.0var 2,000 -1.00 10 8.a2 10,19 38.26 60 0.31 0.0317 0.806
00557 1.414 -0.50 14 6.57 7.50 43,85 75 0.a7 0.0201 0.512
0.0394 1.000 0.00 18 8,33 8.63 53.48 a4 1.37 0.0152 0.388
n.0278 a.1ov 0.50 25 8.07 10.48 B3.96 a0 1.78 0.0115 0.202
Luas L4500 1.0t 38 10,24 11.82 .1y ] 2.4 {1, UUHU U202
[FRRR LT3 D420 1.48 1] b8 b.Hb H1.84
UL 1. 454 1.60 45 4.21 4.47 He.50 [ Trask | Inman ] Folk-Ward
0.0008 0.260 2.00 60 547 6.32 82.82 ] =10, TH =0, T8 =0, 18
0.0070 0177 2,60 80 3.07 3.65 96,37 , In, 0.0446 0.0446 0.0446
0.0040 0.125 3.00 120 1.1 1,88 88,35 Median, mm 1.133 1.133 1.133
0.0020 0.074 3.76 200 0.88 1.02 89,38
0.0021 0,063 4.25 270 0.26 .30 89.66 Mean, phi -1.08 -0, B4 0,62
0.0015 0.037 4,75 400 013 015 0e.82 Mean, in, 0.0815 0.0706 01,0606
PAN 016 0.18 100,00 Mean, mm 2,071 1.794 1,630
Sorting 2 664 2215 2,001
Skewnass 1.202 -0.200 -0.266
Hurtosis 0121 0.4tk 1,441
Grain Size Description Coarse sand
Ennriptlun Retained Walght
~ Gravel H !Hg
Coarse Sand 10 16.03
Medium Sand 40 45.38
Fine Sand 200 17.73
ﬁumv <200 U4
TOTALS B6.52 100,00 100,00 Total 100

[¥] F"I'-: Laboratorias, Inc,

Phone: {562) B07-3607

Fax; (562) B07-3610



PTS Laboratories, Inc.

Particle Size Analysis - ASTM D4464M

Client: Shaw E & | PTS File No: 41655
Project: KAFBBFF Sample ID: 106035-475
Project No: 66717 Depth, ft: MNiA
Sand Slze
Grv ] LTI T Tos Silt Clay
14 ——— 100

8§ 2 8 8 ¥

R
e © o s 9 5 g
= (=] [=] (=] E ) ,
[=] [=]
Particle Size, mm
Sample | Increment | Cumulative Cumulative w|i!ht Parcent greater than
Opening Phi af .5, Waight, Welght, Weight, Waight Phi Particle Size
Inches | Millimeters| Screen Mo, _grams percent percent percent Value Inches  [Millimeters
0.2500 B6.351 =287 14 0.00 0.00 0.00 5 0,54 0.0573 1,455
01873 4. 757 -2.25 4 0.00 0.00 0,00 10 -0.18 00445 1.1
0.1324 3,304 «1.78 (4] 0.00 0.00 0,00 14 0.06 0.0377 0.950
0,078y 2.000 -1.00 10 0.00 0,00 0,00 25 0.40 0,0208 0.750
0,0468 1,188 -0.26 16 817 817 a.17 a0 0., 0.0208 0.531
0.0331 0,841 0.25 20 12,60 12 .80 20.78 50 1.22 0.0160 0.428
0.0278 0.707 0.50 25 6.0 6.0 27.67 aa 1.56 0.0133 0.338
0.0234 0.585 0.75 30 rar 7.7 34.84 75 1.08 0.0088 0.253
00187 0.500 1.00 35 7.9 7.03 42,77 a4 2.34 0.0078 0,168
0.0168 0.420 1.26 40 8.08 .08 60,84 an 275 0.0058 0,148
0.013a 0,364 1.60 a5 6.67 G6.67 57.51 a8 6.12 0, 0006 0,014
00117 0.207 1.75 50 a.70 a.70 a7.21
0.0098 0.250 2.00 60 830 8.30 75.51 T
0,0083 0.210 2,25 Ta 6.680 6.80 B2.40 ; :
0.0070 DATF 2,50 a0 4.72 472 B7.11 Meadian, in, 0.0160 0.0168
0.0058 0,148 2,78 100 2.88 2.88 89.08 Madian, mm 0428 0.428 0.428
0.0048 0.125 3,00 120 1,63 163 f1.62
00,0041 0,108 3.26 140 0,84 0,84 92 46 Maan, phi 0.08 1.20 1.2
0.0035 0.088 A.50 170 0.44 0.44 92,00 Maan, in, 00166 0.0172 0.0171
0.0029 0.0v4 3.76 200 0.27 0.27 83.17 Mean, mm 0,504 0.438 0,433
0.0025 0.063 A4.00 230 0.23 0.23 83,40
0.0021 0.063 4.25 270 0.18 018 83,58 Soring 1,730 1.1a7 1,578
0.00174 0.0442 4.50 325 016 0.15 B3.73 Skewnass 1.021 -0.023 0.224
0,00148 0.0372 475 400 018 0,18 B3.89 Kurosis 0.258 1,828 1.726
0.00123 0.0313 5,00 450 017 047 04,06 Grain Size Ela..grlp[inn Medium sand
0,000888 0.0250 5,32 500 0.23 0,23 04,20 ASTM-USCS Scale) (hased on Maan from Trask) |
00,0007 80 0.0201 5.64 635 D.28 0.28 84,57
0,000815 0.0158 6.00 D32 0,32 94,80 ﬁgmﬂptlun Retained Waight
0.000435 0.0110 G.50 D.45 0.45 95.34 on Sieve Flriﬁn!
0.000308 000781 r.ao 0,63 0.63 85.07 Giraval
0000187 0.00500 T.65 0,85 0.95 968,02 Coarse Sand 10 0.00
0.000077 0.00185 8.00 1.82 1.82 08,84 Medium Sand 40 50,84
0,0000348 0.000977 10.00 0.B5 0.85 99.60 Fine Sand 200 42,33
0,000019 0, 0004 88 11.00 D.29 0,29 99.88 Sin =0.0056 mm 175
0,000015 0.000375 11.38 D.02 0.02 100.00 Clay =006 mm a.08
TOTALS 100.00 100,00 100.00 Total 100

L 'T'S Laboratories, inc

Phone: (562) 907-3607

Fax: (562) B07-36810
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